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SAM Webinars for 2020

Introduction to SAM Worksho@uly 22
PV Systems in SAM 2020.2.28ug 5
Batteries in SAM 2020.2.29:
Focus on Battery Technology Aug 19
Behindthe-Meter Systems  Sep 2
Front of-Meter Systems Sep 16

Register for free athttps://sam.nrel.gov/events.html

This webinar will be recorded and posted on the SAM website at
https://sam.nrel.gov/
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https://sam.nrel.gov/events.html
https://sam.nrel.gov/

Questions and Answers

-File View Help @~ -O0m X

__| = Audio o
(@ Telephone
O Mic & Speakers
Dial: +1 (914) 614-3429
@ Access Code: 871-482-194
Audio PIN: 9

@ | Ifyou're already on the call, press #3# now. |

...... (and additional numbers ...)

Problem dialing in?

= Questions 5]

Questions
’TEnler a3 question for staff] (
Webinar Now
Webinar ID: 153-465-475
GoTo\Vebinar

Desktop application Instant Join Viewer

We will either type an answer to your questio
or answer it at the end of the presentation. NREL |3




Outline

Detailed design steps for a residential PV system
String sizing with the System Sizing macro

Utility scale system: Tracking and sealhading
Shading, soiling, snow, and other losses
P50/P90 simulations with NREL NSRDB data
E Importing data from other models

Questions and answers
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What is SAM?
The System Advisor Model

Macule

oury
TILT A2 witng s )
Inverter 0] ray O power (60
CICY oy 5 pomer las chet sncor )

U1 oy S bea rdiaion e shcing e sifing (4]
U1 oy PO e beam rdioicnmorine! (4]
T et

hacing s oiling ()

orly )

Systemn Design

Shading and Layout

Free computer software =

Lifetime and Degraciation

developed and dlstrlbuted by th:—-

L ——

Fnancial Parameters 5
I bt ight ienelo 1)

Incentives I'|I'| Iverter pouwer consumption loss (KA
W)
Eleciciy Rares e mTa
5 s mm.. ey lowd V)
. 2 g fieicence Glegh

Electric Load
faps ray 1 Angie oficns uMudmu(an

I Sy i rotation for | airches 6

ational Renewable Energy :
aboratory ‘I'

Photovestic, Residential

— Z2="

< Location and Resource

Energy () O A 4me 4 AEE AWM 40 43 AND A AN6 40 44N U AT 430 AT 43S 4 4M0 AIT 413 4

"
. Pa -
7 v N\ ~w o ~w System Design
—
I . I2 :3 . I u s
" Lasses Gectriony bt with system (S4ye) O W s L T L0 U U L9 1 1 130 136 v w1 e e s 1

Grid Lir o
ey pree—— DR s w1 K e

over one year et o e e 5 s

2> ()

~ ~ ~ Ve b 08 fired rrpemne 51 © o o o o o © o o o 8 o o © o o o o 8 & o o0

I V4 u vy 08 peosucien-basad aparss 19 © o o o 9 © & o 8 o o 0 & & o o 4 8 o & & o
8 capaciy hased experse 5 o w W wm m e m e w m w % m m e w6 W @

. CI ) 9 @ W m W m m m m B B P W w W w
o o o o o s W o o o o o o o o o o o o o

o m wm w e W e w s B ms N8 2 W m B M B

s o o o o o © o o u 8 o o o o o o o o o o o

years of operation

T W e wm R

. w - w o o e w

o g P wow om m e

| - e
H

R N R

R R e e R

™ v e e s T

(EEE EEEERE FEEEE




Residential PV
system )
Installed, owned, operated

by a residential
homeowner.

Power from system f
NERdzOS&a K2YS26y5N
monthly electricity bill.

Is a project economically
feasible given its cost and
energy production?



Neighborhood PV
system in Portland,
Oregon




First, choose a performance and financial model

Performance model calculates powern e
produced by PV system y——  Pows PurchassAgresmen

- Detailed PV Model ¥ Distributed
I G et We at h e r d a.ta. PVWatts Residential Owner
. . High Concentration PV Commerc ial Owner
I ChOOse mOdU|e and Inve rter > Battery Storage Third Party Owner - Host
. . > Concentrating Solar Power Third Party - Host / Developer
I DeS|gn the SyStem > Marine Energy Merchant Plant
. . . . Wind LCOE Calculator (FCR Method)
Financial model calculates electricity e cora,

Geothermal

savings and project cash flow v g
I Get load and rate data Generic System
I Define financial parameters

I Define system costs
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Next, download a weather file

Type a street address, location name, or latitude longitude pair, like:
i ad2ft RSy O2¢
i ampnmMo 5SY@SNJI 2

D2t RSy> [/ hé
I do p@mmmpIdmy €

SAM downloads weather files from the National Solar Radiation Database

I Typical meteorological year (TMY) suitable for long term cash flow model
I Single year when load data is available for a particular year
I Multiple files for P50/P90 analysis

-Download Weather Files

The MSRDE is a database of thousands of weather files that you can download and add to your to your solar resource library: Download a default typical-year
[THIY) file for most long-term cash flow analyses, or choose files to download for single-year or P30/P20 analyses. 5ee Help for details.

(®) One location

(O Multiple locations l
golden, co Default TMY file w Download and add to library...
For locations not covered by the M5RDE, click here to go to the SA4M website Weather Page for links to other data sources.
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NSRDB Coverage Map

For other sources of data, see https://sam.nrel.gov/weatdata
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When the download finishes, SAM automatically adds the file to your sola

resource library, which is a list of the weather files on your computer.

~Solar Resource Library
The Solar Resource library is a list of weather files on your computer, Choose a file from the library and verify the weather data information below.

The default library comes with only a few weather files to help you get started. Use the download tools below to build a library of locations you frequently model,
Onece you build your library, it is available for all of your wark in S4M.

Filter: | | Marme w

Mame Latitude Longitude Timezone Elevation Station|D  Source 2
fargo_nd_46.9_-96.8_mts1_60_tmy 46.9 -96.2 -B 274 14914 TWY2
imperial_ca_32.835205_-115.5723%3_psmv3_60_tmy  32.85 -113.58 -8 -20 72911 MSRDEB
phoenix_az_33.450495_-111.983688_psrmw3_60_trmy  33.45 -111.88 -7 358 78208 MSRDEB
tucson_az_32.116521_-110.833042_psmv3_80_tmy 32.13 -110.84 -7 FIE 67345 MSRDEB
golden_co_39.749672_-105.216019_psm3_60_t 39.73 -1053.22 -7 1934 145808 MSRDEB v

SAM scans the following folders on ye CIleAdd/remove Weather flle fOlderﬁo 3 use weather files stored on your

ChUsers\gacbo/5AM Downloaded Weather Files Add/remove weather file folders... |

| Refresh library |

51 1
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Design the system

System Size
Choose Inverter
Choose Modules
String Size
Number of Strings

Array Orientation
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Design the system: System size

Use roof area to determine maximum system capacity:
Array Capacity (W) = Roof Area (m?) * Module Efficiency * 1,000 W/m?2
35m2*0.15* 1,000 W/m2 = 5,250 W

Assume about 1,000 W/m? of sunlight available on
a clear sunny day at noon based on Standard Test
Conditions (STC).

About 17 x 12 feet available on each surface:
17 ft* 12 ft
= 204sqgft * 2
= 408sqft
F op Yu
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Design the system: Inverter

System Size
~5 DC kW, 1.2 DC/AC ratio

Inverter
pnnn 5/ 2 kK M®H I nmccdt !/ 2 F nHAJ

Module
String Size
Number of Strings

Array Orientation
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Inverter CEC Database w

Filter: | | MName v

5/ 2

Click column heading to sort b

Marme

Paco
[

ABB: PVI-4.2-0UTD-5-US-Z-M-A [240V] 4200 4369.962... 27.734.. 126 240 480 340 420 100 -4.06E-06  -0.000024 -0.000
ABB: PVI-4.2-0UTD-US [240V] 4200 4369.962... 27.734.. 0.2 240 480 340 420 100 -4.06E-06  -0.000024 -0.000
Power-One: PVI-4.2-0UTD-5-U5-Z [240V] 4200 4369.962... 27.734.. 0.2 240 480 340 420 100 -4.06E-06  -0.000024 -0.000
Power-One: PVI-4.2-0UTD-5-U5-Z-A [240V] 4200 4360.962... 27.734.. 0.2 240 480 340 -4.06E-06 -0.000024 -0.000
ABB: PVI-4.2-0UTD-5-US [277V] 4200 4347116, 29.07288 0.2 277 480 395 -3.35E-06  -0.000034

£

S0

power (Paco)

r Efficiency Curve and Characteristics

o Power-One: PVI-4.2-0UTD-5-US-Z-A [240V] Number of MPPTinputs| 1] CECweid
European wei I nve rte r
. -Datasheet Parameters
aol Maximum AC powerWac
B Maximum DC powerWdc
g Power use during eperation Wdc
% Power use at nightWac
8or Vo Mominal AC voltage‘u’ac
— Mppt-low Maximum DC voltage‘u’dc
Mppt-hi Maximum DC currentAdc
70 > m = m 0 Minimum MPPTDC voltage| 100 |vde
% of Rated Cutput Power Maominal DC voltage‘u’dc C?_1,.'"'u’dc
Maximum MPPTDCvoltage|  480vde  C3[  -0.000502 |1/vde

Mote: If you are modeling a systemn with microinverters or DC power optimizers, see the Losses page to adjust the system losses accordingly.

—CEC Information

Click row in table to choose an

CEC name | Power-One: PVI-4.2-0UTD-5-U5-Z-A [240V] NREL |15

CEC type| Utility Interactive |




Design the system: Module

System Size
5 kW, 1.2 DC/AC ratio

Inverter
4200 AC W Powedne P\A4.2

Module
Initial guess: 250 W modules, 5,000 W array / 250 W module = 20 modules

String Size
Number of Strings

Array Orientation
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Module: 5 DC kW / 20 modules = 250 DC W module

Choose module.

CEC Performance Model with Module Databasegpm S t b STC t
Fiter: [tina [ Filter by name. y P g.
MName Manufacturer Technology  Bifacial  STC A c Length Width MN_s I|scref V.ocref |mp_ref V.mpref a ™
Trina Selar TsM-250PA03.30 Trina Selar Multi-c-5i 0 249.86 2275 1618 1643 0983 60 8355 ETE] 8.06 # 0
Trina Solar TSM-250PAD5.38 Trina Solar Multi-c-5i 0 249.86 2275 1618 1643 0985 60 855 376 8.06 # 0
Trina Selar TSM-250PA05.xy2 Trina Solar Multi-c-5i 0 249.86 2275 1618 1643 0985 60 855 376 2.06 B 0
Trina Solar TSM-250PADSA Trina Solar Multi-c-5i 0 2501 229.1 1618 1643 0985 60 89 378 8.2 30.5 0
Trina Solar TSM-250PAD5A.08 Trina Solar Multi-c-Si 0 2501 2291 1618 1643 0585 60 B89 378 :
Trina Selar TSM-250PAD5A10 Trina Selar Multi-c-5i 0 2501 2291 1618 1643 05985 60 89 EYE:]
Trina Selar TSM-250PAD5A18 Trina Selar Multi-c-5i 0 2501 2291 1618 1643 05985 60 89 ETE:]
Trina Selar TSM-250PD03 Trina Selar Multi-c-5i 0 249.86 2275 1618 1643 0983 60 8355 ETE 8.06 # 0w
£ >
rModule Characteristics at Reference Conditions
Reference conditions: | Total Irradiance = 1000 W/m2, Cell temp = 25 C |
Trina Solar TSM-250PA05A
Mominal efficiency 154574 |% Temperature coefficients

Z 8k Maximum power (Pmp) | 250.100 [Wdc | 0430 [%/°C | 1075 |wreC

E

= Max power voltage (Vmp) 1u’dc

E Max power current (Imp) Adc

>

E Open circuit voltage Woc]l 378 |‘u’dc | -0.330 | |

2 Short circuit current (Isc) | 89 |Ade | 0.050 |%/°C |

=

-Bifacial Specifications
0 e

. AT



Design the system: String size

System Size
5 kW, 1.2 DC/AC ratio

Inverter
Q 4200 AC W Powedbne PV4.2

Module
Q 250 DC W Trina Solar TRE0

String Size
Inverter Maximum Voltage / Modulgoc
al EAYdzY Y2Rdzt Sa LISNJ AGNAY3IY nyn
aAYAYdzY Y2RdzZ S& LISNI aGNARAY3IY wMnan

+ I+

Number of Strings
Array Orientation
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Array divided into
two strings facing
East and West

Use 2 inverter MPPT inputs
because subarrays have
different orientations




